INTRODUCTION
Physicians and their staff spend significant time outside of regular office visits caring for complex patients. [1] [2] [3] This work is critically important for coordinating care and is expected and valued by patients, 4, 5 but it is time-consuming 6,7 and historically has not been compensated through traditional Evaluation and Management (E/M) codes.
In 2015, the Centers for Medicare & Medicaid Services (CMS) introduced a billing code that allowed physicians to bill for care coordination between office visits for beneficiaries with two or more chronic conditions. The chronic care management (CCM) services code requires at least 20 min of clinical staff time directed by a physician each month, with reimbursement of about $40 per beneficiary per month. 8, 9 Medicare estimates that only half a million Medicare beneficiaries received CCM services 10 in 2015, the first year the CCM code was available. Physicians reported that they found it difficult to implement the infrastructure, health information technology, and documentation requirements needed to use the code efficiently and successfully. 10, 11 In response to this feedback, CMS modified the original CCM code requirements in 2017 to ease their use (e.g., allowing faxing of care plans in addition to electronic transmission) and added codes for more complex patients. 12 However, use of the CCM code has not been well described, making it challenging to assess progress in response to the recent changes. This study aims to fill this important gap by characterizing use of the CCM code for Medicare fee-for-service (FFS) beneficiaries in New England in 2015. These results can inform future revisions to the CCM code and implementation of similar codes to better support management of complex, chronically ill patients by easing reimbursement for care coordination services.
METHODS

Participants and Setting
The study population includes all Medicare FFS beneficiaries in New England (Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont) who were continuously enrolled in Parts A and B in 2015. Beneficiaries who died in 2015 are included up until their date of death if they died after January 31, 2015.
Data Sources
We used the following data sources: Medicare FFS Part A and Part B claims data (2013) (2014) (2015) , Medicare enrollment data (2015), and US Census Bureau data for ZIP Code tabulation areas (2014). Healthcentric Advisors, the New England Medicare Quality Innovation Network-Quality Improvement Organization, has access to Medicare claims data under a CMS data use agreement that allows use of these data to evaluate improvement in care quality. Institutional Review Board review is not required in these circumstances, per Healthcentric Advisors' policy.
CCM Code Goals and Requirements
CMS has outlined several goals for the CCM program. 13 For patients, objectives include improved health outcomes, better care coordination including use of a comprehensive care plan, higher satisfaction, and a team to provide support between office visits. For physicians, CMS aims to recognize the time, effort, and costs for care coordination; to support patient adherence and decrease unplanned utilization; and to help physicians sustain their practices and expand their panels.
Beneficiaries are potentially eligible for the CCM code (99490) if they have two or more chronic conditions that are expected to last at least 12 months or until death and if these conditions place them Bat significant risk of death, acute exacerbation/decompensation, or functional decline^. 8 The 2015 CCM requirements stated that services must be initiated during a comprehensive E/M visit, an Annual Wellness Visit, or an Initial Preventive Physical Examination. Physicians or their staff must develop and follow a patient-centered care plan and provide regular follow-up by a designated member of the care team. Additionally, CMS requires physicians to have a certified electronic health record (EHR) to bill the CCM code. Only one physician can bill a CCM code for a beneficiary each month.
Creation of the Eligible Population
To compare beneficiaries who received CCM services with those who did not, we created a population of beneficiaries potentially eligible to receive CCM services using the following approach:
First, to account for the office visit required to initiate CCM services in 2015, we limited the pool of beneficiaries to those with an outpatient claim from January 1, 2014, to June 30, 2015 , and with at least one of the following types of E/M codes: office or other outpatient services, preventive medicine services, Annual Wellness Visit, and Initial Preventive Physical Exam (see Online Appendix Table 1 15 and/or included in a publication about multiple chronic conditions among Medicare beneficiaries. 16 Using these references, we selected the following chronic conditions for inclusion in this study: acute myocardial infarction, Alzheimer's disease and related dementias, anemia, arthritis (osteoarthritis and rheumatoid arthritis), asthma, atrial fibrillation, autism spectrum disorders, benign prostatic hypertrophy, cancer (breast, colorectal, prostate, lung, and endometrial), cataracts, chronic kidney disease, chronic obstructive pulmonary disease (COPD), depression, diabetes, glaucoma, heart failure, chronic viral hepatitis, hip or pelvic fracture, HIV, hyperlipidemia, hypertension, hypothyroidism, ischemic heart disease, osteoporosis, schizophrenia, stroke or transient ischemic attack, and substance use disorder.
Most ICD-9 and ICD-10 codes were available through the Chronic Conditions Data Warehouse.
14 For those that were not, we looked to published studies on similar populations [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] and mapped equivalent diagnoses between ICD-9 and ICD-10 (Online Appendix Table 2 ). When creating the eligible population, we looked at all Part A and Part B claims for each beneficiary from January 1, 2013, to June 30, 2015 , and included all conditions that matched the diagnosis codes in Online Appendix Table 2 . We also performed a sensitivity analysis in which we removed Part B claims that were associated with services provided at walk-in retail health clinics, urgent care facilities, or emergency departments (place of service codes 17, 20, and 23, respectively), as well as those associated with radiology or laboratory studies. We performed this sensitivity analysis because diagnosis codes associated with claims for diagnostic tests and episodic care (such as that provided in urgent care centers and emergency departments) may less reliably predict the true prevalence of certain diagnoses among our population.
We included beneficiaries who met the criteria for both the required office visit and the two chronic conditions, regardless of age. We did not attempt to limit the population to beneficiaries seen in practices with certified EHRs. We then divided the eligible population into beneficiaries who had a CCM code in the claims file for 2015 and those who did not.
Data Analysis
We conducted a retrospective observational analysis. Our primary outcome was the number of beneficiaries with a CCM claim per 1000 eligible beneficiaries in each New England state in 2015. Secondary outcomes included the total number of CCM claims in each state in 2015, the total reimbursement for those claims, the mean number of CCM claims billed per beneficiary, the number of physicians billing CCM services, and the mean reimbursement per physician, among physicians billing CCM services.
In a bivariate analysis, we compared characteristics of eligible beneficiaries who had a CCM claim with those who did not, using chi-square tests. Using logistic regression, we identified variables associated with a beneficiary having any CCM claim. We adjusted for beneficiary-level measures in the regression model including beneficiary age (categorized into 0-18 years, 19-64 years, and > 64 years), sex, race/ethnicity (Asian, Black, Hispanic, White, and other), whether the beneficiary was dually eligible for Medicare and Medicaid, the number of chronic conditions from Online Appendix Table 2 captured in the 2013-2015 claims data (0-3, 4-6, and > 6), and state of residence. We used 2014 US Census Bureau estimates to identify the median household income for each beneficiary's ZIP Code tabulation area of residence. After examining the distribution of median household income across New England, we stratified the ZIP Code-level median income variable into three levels: low income (< $47,700), middle income ($47,700 to $71,550), and high income (>$71,550). We also adjusted for the presence of specific diagnoses that were commonly submitted with CCM claims (diabetes, ischemic heart disease, heart failure, and COPD).
Role of the Funding Source
This study was supported by a CMS contract awarded to Healthcentric Advisors. CMS reviewed the manuscript and provided comments, but did not have any role in the design and conduct of the study; collection, management, analysis, or interpretation of the data; or preparation or approval of the manuscript.
RESULTS
Of the more than two million Medicare FFS beneficiaries in New England in 2015, almost 1.7 million were eligible for CCM services according to the criteria used for this study (Table 1) 
Bivariate analyses revealed that, compared to those who did not have a CCM claim, greater proportions of the 10,951 eligible beneficiaries with CCM claims were 65 years or older (90.1 vs 80.8% without a CCM claim, p < 0.0001), were White (94.1 vs 90.3% without a CCM claim, p < 0.0001), and had more than six chronic conditions (65.3 vs 46.6% without a CCM claim, p < 0.0001) ( Table 3) .
Compared to those with a CCM claim, greater proportions of beneficiaries without a CCM claim were Black (4.1 vs 2.5% with a CCM claim, p < 0.0001) and were dually eligible for Medicare and Medicaid (24.3 vs 17.4% with a CCM claim, p < 0.0001) ( Table 3 ). There were no differences between the groups with regard to gender (57.3% of those with a CCM claim were women vs 57.0% without a claim, p = 0.54).
In the adjusted model, age, race/ethnicity, dual-eligible status, income, number of chronic conditions, presence of selected diagnoses, and state of residence remained significantly associated with receiving CCM services (Fig. 1) . Older age (AOR 1.71, 95% CI 1.59 to 1.83; 65 years or older compared with younger than 65) and the presence of COPD (AOR 1.05, 95% CI 1.00 to 1.10; compared with no COPD) or ischemic heart disease (AOR 1.06, 95% CI 1.01 to 1.11; compared with no ischemic heart disease) were associated with higher odds of having a CCM claim. Dual-eligible status (AOR 0.75, 95% CI 0.71 to 0.79; compared with not dually eligible), fewer chronic conditions (AOR 0.59, 95% CI 0.57 to 0.62; 4 to 6 chronic conditions compared to more than 6), and being Black, Asian, or Hispanic (AOR 0.51, 95% CI 0.46 to 0.58; AOR 0.32, 95% CI 0.23 to 0.45; AOR 0.47, 95% CI 0.37 to 0.59; respectively, compared with White) were associated with lower odds of having a CCM claim. Beneficiaries residing in ZIP Codes with both the lowest median annual household income (< $47,700) and the highest median annual household income (> $71,550) had lower odds of receiving CCM services compared to those in the middle-income group (AOR 0.77, 95% CI 0.73 to 0.81; AOR 0.41, 95% CI 0.39 to 0.43; respectively). Living in Massachusetts was also positively associated with receiving CCM services in the adjusted model. A sensitivity analysis that removed claims with certain place of service codes, as well as radiology and laboratory claims, produced results similar to those of the primary analysis.
DISCUSSION
We found that few Medicare beneficiaries in New England received CCM services in 2015, despite a large population of patients who were likely eligible. We also noted disparities in receipt of CCM services among different beneficiary populations, as well as variation in uptake across the six New England states, even after controlling for patient characteristics. These findings suggest that the CCM code, as currently implemented, is underutilized by physicians. Patients with complex chronic conditions may be missing out on high-quality, team-based care in between office visits, and practices may be foregoing reimbursement for care coordination that they are already providing.
Physicians and their practices may be eschewing use of the CCM code for a variety of reasons, including lack of awareness that reimbursement for chronic disease management in between office visits is available. 29 Among those aware of the code, the most widely reported barrier is that the infrastructure, health information technology, and documentation requirements are overly burdensome. 10, [30] [31] [32] Practices face many other competing initiatives 33 in their practice environment and may not have the time or resources to explore implementation of CCM billing. Practices may have too few Medicare patients to make implementation worthwhile. A study estimated that a practice would need to enroll at least 131 Medicare patients to recoup its costs if it hired a full-time registered nurse to provide CCM services. 34 For the average primary care physician in the USA, 131 Medicare patients represent more than a quarter of the Medicare patients in their panel, 34 which may not be a realistic target. We found variation in use of the CCM code across the different New England states. Overall, physicians in the Southern New England states billed more CCM claims than the Northern New England states, even when accounting for differences in the eligible populations. Our findings may echo regional utilization patterns, with Southern New England states routinely demonstrating higher utilization of healthcare services than Northern New England states. [35] [36] [37] They may also reflect regional differences in technology, staffing, or membership in larger healthcare systems. Notably, Massachusetts has experienced substantial healthcare industry consolidation, 38 which may facilitate delivery of CCM services due to improved infrastructure.
Our work confirms preliminary CMS analyses that showed that older patients and those with more chronic conditions were more likely to receive CCM services. 10 These patients tend to visit their physician more frequently and to require more intensive care coordination from the practice between visits. Given differences in healthcare utilization between men and women, [39] [40] [41] it was interesting to note that gender was not associated with receiving CCM services in this analysis. Race/ethnicity, however, was associated with receipt of CCM services. In analyses controlled for patient characteristics, White beneficiaries were more likely to have a CCM claim than Black, Asian, or Hispanic Chronic conditions consisted of the following diagnoses: acute myocardial infarction, Alzheimer's disease and related dementias, anemia, arthritis (osteoarthritis and rheumatoid arthritis), asthma, atrial fibrillation, autism spectrum disorders, benign prostatic hypertrophy, cancer (breast, colorectal, prostate, lung, and endometrial), cataracts, chronic kidney disease, chronic obstructive pulmonary disease (COPD), depression, diabetes, glaucoma, heart failure, chronic viral hepatitis, hip or pelvic fracture, HIV, hyperlipidemia, hypertension, hypothyroidism, ischemic heart disease, osteoporosis, schizophrenia, stroke or transient ischemic attack, and substance use disorder beneficiaries. This disparity may be present because nonWhite patients are more likely to be cared for by practices with fewer resources; 42, 43 implementation requirements may be particularly challenging in these settings. Or it may reflect differences in healthcare access or use overall among patients of different races and ethnicities. 44 Despite having higher healthcare utilization generally, 45 beneficiaries dually eligible for Medicare and Medicaid in this study were also less likely to receive CCM services. It is not yet clear if making these codes easier to implement by revising the requirements will increase their use for non-White beneficiaries and dually eligible beneficiaries.
The study's strengths include the large sample size and the ability to capture every CCM claim in the region in 2015. Limitations include the potential lack of generalizability to other regions of the country with different practice patterns. Additionally, we may have overestimated the population of eligible beneficiaries because we likely included patients whose physicians cannot bill the CCM code (e.g., because they do not have a certified EHR or participate in payment models that preclude use of these codes). However, beneficiaries with multiple chronic conditions often see many different physicians throughout the year, 46 and any one of those could potentially have billed f o r C C M s e r v i c e s . C o n v e r s e l y, w e m a y h a v e underestimated the eligible population because we did not include all possible diagnoses that may have prompted use of the CCM code in practice. We attempted to mitigate this limitation by including a wide array of diagnoses. Last, we are only able to control for variables present in claims data. Specifically, we are not able to include physician or practice characteristics in the model; a qualitative study found that practice size and ownership characteristics may affect the ability to provide and bill for CCM services. 47 In summary, use of the CCM code in New England was low in 2015, and the CCM program was likely underutilized by physicians and beneficiaries, perhaps due to lack of awareness or perceived or true implementation barriers. The program, as originally conceived and implemented in 2015, is apparently not achieving its intended goal of encouraging consistent, team-based chronic care management for Medicare's most complex beneficiaries. There was variation in uptake across the six states, which suggests opportunities to learn from physicians and practices that successfully provide and bill for CCM services. 11, 47 Additionally, certain Medicare beneficiary populations were less likely to have CCM claims than others, which should prompt efforts to support wider use of these services, particularly in practices with limited resources. Recently implemented revisions to the program may improve uptake of CCM services; it will be important to compare our results with future utilization to see if these changes are having their intended effect of reimbursing practices for the important care they provide to patients with multiple chronic conditions in between office visits.
